This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-168005 
(43)Date of publication of application : 04.07.1995 



(51)Int.CI. 



G02B 1/11 
G02B 5/02 
G02B 5/30 



(21 Application number : 05-307825 
(22)Date of filing : 08.12.1993 



(71) Applicant 

(72) Inventor : 



ASAHI GLASS CO LTD 

HASEGAWA TAKAFUMI 
AOSAKI KOU 



NONAKA FUMIKO 



SUGIYAMA TOKUHIDE 
YAMAGUCHI AYA 



WATANABE HIROYUKI 
NAKAMURA HIDE 



(30)Priority 




(54) OPTICAL COMPONENT HAVING ANTIREFLECTION LAYER 

(57)Abstract: 

PURPOSE: To provide excellent productivity, a self-repairing property, abrasion resistance and an antireflection property by 
providing a layer of resin having a self-repairing property, etc., and an antireflection layer of a noncrystalline fluorine-containing 
polymer. 

CONSTITUTION: An optical component has a layer of resin having a self-repairing property and abrasion resistance and an 
antireflection layer of a noncrystalline fluorine-containing polymer. Many fluorine-containing polymers, such as 
polytetrafluoroethylene resin and perfluoro(ethytene propylene) resin, cause scattering of light because of their having 
crystallinity, making transparency worse. However, the noncrystalline fluorine-containing polymer does not cause scattering of 
light with crystals and is therefore excellent in transparency. A fluoroolefin copolymer such as a tertiary copolymer of 
tetrafluoroethylene, vinylidene fluoride and hexafluoropropylene, or a copolymer having a fluorine- containing alicyclic structure 
is employed as the noncrystalline fluorine- containing polymer. 
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[0008] 

Polytetrafluoroethylene resin, perfluoro (ethylene-propylene) resin, 
perfluoroalkoxy resin, polyvinylidene fluoride resin, 
ethylene-tetrafluoroethylene resin, polychlorotrifluoroethylene resin and 
thejike are widely known as fluorine-containing polymers. However, 
most of these fluorine-containing polymers each having crystallizability, 
whereby there arises scattering of light, so that transparency thereof is poor. 
[0009] 

Since there is no scattering of light due to crystalline structure in 
amorphous fluorine-containing polymers, transparency thereof is excellent. 
There are, fluoroolefine-base copolymers such as a tercopolymer composed 
of 37 to 48% by weight of tetrafluoroethylene, 15 to 35% by weight of 
vinylidene fluoride, and 26 to 44% by weight of hexafluoropropylene; and 
polymers each having fluorine-containing alicyclic structure and the like as 
amorphous fluorine-containing polymers. Particularly, a polymer having 
a fluorine-containing alicyclic structure is excellent in mechanical 
characteristic features such as creep resistance, so that such polymer is 
preferably applied. 
[0010] 

A polymer prepared by polymerizing a monomer having a 

fluorine-containing cyclic structure, and a polymer containing a cyclic 

structure in its backbone chain and which is prepared by cyclic 

polymerization of a fluorine-containing monomer having at least two 

polymerizable double bonds are suitable for polymers each having a 

fluorine-containing alicyclic structure. 

[0011] * 

A polymer having a fluorine-containing cyclic structure in its backbone 



structure which is prepared by polymerizing a monomer having a fluorine 
cyclic structure is known in Japanese Patent Publication No. 18964/1988 
and the like. More specifically, such polymer is prepared by either 
homopolymerization of a monomer having a fluorine-containing cyclic 
structure such as perfluoro (2, 2-dimethyl-l, 3-dioxol) or copolymerization 
of such monomer and a radically polymerizable monomer such as 
tetrafluoroethylene. 
[0012] 

Furthermore, a polymer having a cyclic structure in its backbone structure 
and which is prepared by cyclic polymerization of a fluorine-containing 
monomer having at least two polymerizable double bonds are known in 
Japanese Patent Laid-Open No. 238111/1988, No. 238115/1988 and the 
like. More specifically, such polymer is prepared by either cyclic 
polymerization of a monomer such as perfluoro (allyl vinyl ether), and 
perfluoro (butenyl ether), or copolymerization of such monomer and a 
radically polymerizable monomer such as tetrafluoroethylene. 
[0013] 

Moreover, a polymer prepared by copolymerization of a monomer having a 
fluorine-containing cyclic structure such as perfluoro (2, 2-dimethyl-l, 
3-dioxol) and a fluorine-containing monomer having at least two 
polymerizable double bonds such as perfluoro (allyl vinyl ether), and 
perfluoro (butenyl vinyl ether) may be applied. 
[0014] 

A polymer containing a cyclic structure in its backbone structure is suitable 
for a polymer having a fluorine-containing alicyclic structure, and in this 
respect, such polymer containing 20 mol% or more of cyclic structure in its 
monomer unit constituting the polymer is preferred in view of transparency, 



mechanical characteristic features and the like. 
[0015] 

There are perfluoro polyethers each having reactive groups at both the 
terminals thereof as well as having a number-average molecular weight of 
500 to 100,000, and preferably 1,000 to 10,000 and which is represented by 
the following chemical formula 1 or chemical formula 2 as amorphous 
fluorine-containing polymers other than that enumerated above. In this 
case, isocyanate group exhibiting good adhesion with respect to a 
self-righting and marring resistant film is especially preferred as a reactive 
group. 
[0016] 

[Chemical Formula 1] X-[(OCFR 2 CF 2 ) p -(OCF 2 CF 2 ) q -(OCF 2 ) r ] m -OX 
wherein X is an organic group containing isocyanate group, hydroxyl group, 
amino group, epoxy group, acrylate group, methacrylate group, cyanamide 
group or maleimide group, R 1 is F or CF 3 , and p, q, r, and m is an integer, 
respectively. 
[0017] 

[Chemical Formula 2] 

HOCH 2 Y-[OCFR 2 CF 2 ] s -(OCF 2 CF 2 ) r (OCF 2 ) u ] n -Y-CH 2 OH wherein Y is 
perfluoro aliphatic group, R 2 is F or CF 3 , and s, t, u, and n is an integer, 
respectively. 

[0024] 

As a material for a film having self-righting and marring resistant 
properties, polyurethane-base resin, acryl-base clear rubbery resin, 
silicone-base rubbery resin, dlefin-styrene base elastomer^ or blends 
prepared from the above-mentioned resins and the other resins, and soft 



resins such as polymer alloy may be applied. Among others, 
polyurethane-base resin is the most preferred in view of well-balanced 
transparency, self-righting and marring resistant characteristics. A 
thickness of film may be decided dependent upon required properties and 
the like of a product to be used, and there is no particular restriction. 

[0027] 

In view of durable yellowing, non-yellowing polyurethane-base resin is 
more preferable as polyurethane-base resin. On the surface of such film 
may involve fine irregularities in order to prevent appearance of 
unexpected image due to light scattering. Furthermore, extrusion molding 
method, injection molding method, blow molding method, casting method, 
calendering method or the like methods may be applied as a method for 
molding such resin as mentioned above. In this connection, a reactive 
casting method is the most preferred in view of, particularly, optical quality 
of a film relating to distortion of image in the resulting product as well as 
such fact that the method may also be applied to a crosslinking type resin 
for molding such resin. 
[0028] 

Both of a linear type resin (thermoplastic resin) and a crosslinking type 
resin (thermosetting resin) may be used as a polyurethane-base resin having 
self-righting and marring resistant characteristics and which has been 
prepared in accordance with reactive casting method. However, a 
crosslinking type resin is more preferred from the viewpoints of chemical 
resistance, stain resistance, durability and the like. 
[0029] - - 

A film of a urethane-base resin obtained in accordance with reactive 



casting method is prepared by such as manner that a hydroxyl 
group-terminated composition such as a polyol and a chain extender is 
admixed with a polyisocyanate, and then the admixture is applied on a base 
material to cure the admixture, whereby a film is obtained. An example 
of polyols includes polyethers, polyesters, polycarbonates and the like, and 
in this respect, polyester-base polyols are more preferred in view of 
durability, cost, and. balance of strength, marring resistance, and 
self-righting. As a functionality of such polyol, it is necessary that the 
functionality is more than 1 as a mean value, and more preferable is 2 to 3 
from the viewpoint of balance of strength, elongation, self-righting, and 
marring resistance. Moreover, a chain extender may be applied according 
to needs. An example of chain extenders includes short-chain diol, 
short-chain polyol, short-chain polyamine and the like, more preferable 
being short-chain diol in view of transparency and flexibility. 
[0030] 

Furthermore, as a polyisocyanate, aromatic diisocyanates, aromatic 
polyisocyanates, aliphatic diisocyanates, aliphatic polyisocyanates, 
alicyclic diisocyanates, alicyclic polyisocyanates and the like may be 
applied, aliphatic or alicyclic diisocyanates or polyisocyanates being more 
preferable from the viewpoint of durable yellowing. These raw materials 
may be used alone or in combination thereof. Besides, stabilizers such as 
an ultraviolet absorber, an antioxidant, and a light stabilizer as well as 
additives such as a urethane catalyst, an extender, a. coloring agent, and a 
flame-retardant may be added as occasion demands. In addition, the film 
according to the present invention may be colored or may involve a pattern 
as circumstances arise. In this case, a colorant may be directly added to 
such film or the film may be printed. Otherwise another film which has 



been colored or patterned may also be bonded or laminated to such film. 
[0031] 

A configuration of the polyurethane-base flexible resin film according to 
the present invention may be a single-layer film or a laminated film. In 
case of a laminated film, it is indispensable that at least one surface layer of 
either of components in the laminated film is made from a 
polyurethane-base flexible resin. 
[0032] 

It is common that a surface of an optical product is coated with a layer 
made of a resin having self-righting and marring resistant characteristics or 
a film made of such resin is bonded to the surface of such optical product, 
and then, an antireflection layer prepared from an amorphous 
fluorine-containing polymer is further applied thereon. Such 
antireflection layer may be composed of either only a single-layer made of 
an amorphous fluorine-containing polymer, or multiple layers in a 
combination of materials having different indices, respectively, but 
preferable are multiple layers prepared from the same type of resin. 
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^U) -r-7^7*Pb , Jbh , Jih1 1 yy7> 1 N- 

+ z>y'p VfrJl-tVi/j* h^rUts^y^ r - ^y^> K* 
y7'Pt'Jl/ h'Ji h*>^>^>. r - is K + S^^D 
t'^y^U^x h*^^7>&i'*i1#tc»iB&fc<DiC/ 20 

;l/A*jJ:^>- htcttfttfsc i-Cffll^SC t*s-C* 
£<> fa'7'l/-{ilt^ «*tfCRT\ LCD, 7 

P^X^-S/3>f : -f^^U'/ % 77X7f ^7'l/-/ ( 

LEDf^7'Uf EC Df -f X:/W 

[0 04 7 ] fttoy ^^A*$J:i>'^- McftM+r^ffi 
*$J:^>- Hi. CRT7^^-, *Sli«LCD(S 

[0 04 8] 



7 - 1 6 8 00 5 

[0 049 ] 1 

*>53ft*<D 1 5 0 g fc<fcO*S^iSt6»Ji It ( (CH 
3 ) , CHOCOO) , <D9 Omg*. I^SfS2 00 c 
c©»E^7^Mt- U-^CCAn/c 0 3^*30 

/£. *<D*gS, S£|*A*2 8 g»fc. COl^M 
Wttfi [tj] tt. ;S-y;U*P (2-^Jl/fh7b K 

py^>) *3 0°cr*o. 5or*o/c Misfo<Dffy 

^Ik»*W 1 0 8°Cr'^>0, SI-CW$7-C2i&^7 
^KOl^Tfcofc. £/c 1 0%»»«??affi«4 6 5 
- C"C*0 , JB8r*tt 1 . 3 4iffi<, *«aa*«9 5 

[0 050] 

^-^A^P (2. 2-^y^U-l. — 
<h^ — 7;l/:t-p (7'f^^t^Jl/i-r^) 

L t #5 2 3 0 °CCDSS£t* B *f# 

fc. C<Z)S-&l*««RfeaW"C*0 . ffl»T*» 1 . 3 
< 2«?«ill» 0 C<DftS^(*Sr^N'-^;U*P*^dr 

[0 05 1] ^fiJMH3 
OCNCHj C« F 8 CH, NHCO0CH, Y-[(0CFR* CF 2 ), -(0CF 2 CF 2 ) t -(OC 
F 1 )J fl -Y^H 1 OC0NHCH I -CF 8 CHNCX) (fc/cl, Ytt^*- 
y^pflgj^g. R 1 tt'CF, , s, t, u, nlJ! 
St) ra$n^^7J^P^'Jx-f^ (SWSlfl^ 
S4, 0 0 0) ISP, ^-y;U*P^?yl/x£>2S& 
fccfcO^ ^ fry Jl/*U^*1f y ^ VS-'T*- h 

0. 2 7gP£5 0°C, 1 0B$KKj£3ttTfi£ftC<Di8 
?K«r^flEL/<i. C*i*^-7JU*P*£*vr#|ROT 
HJB» 1 M%©8«C 

[0 05 2] -&JSEW4 

^(D-fife-co u£>y ^ACDfFj&^ff o/c 0 -r&fo 
■fe, a i ©±«*c^-rE6«^oK6»* 8 o °cr 3 B# 

^rf#/c 0 a 1 ©T»tc^-rE^»6«>i3^w* 8 

o c cr'3B^J]P^7§I4T, tt^vs^r^ 

y^T*- h^XfASii* 1 0 0 : 9 0. 4 1 CDttT 
[0 0 5 3 ] 



(7) 



11 



- 1 6 8 0 0 5 

12 



7K*Sffil9 6. 4^'jyj^P3^ h VHJtf-;!/ 50. 00SP 

7cRSi5 4 0. 3cO^'jyj^P3^ hvHJ#-;I> 40. OOSP 

^ttSffi 3 7. 660^U^^D3^ hVi?3T-^V 9. 6 0-» 

5/Un->*#Hft| (BYK-3 0 0) 0. 4 0$ 



NCO^f2 1. 4%<D 



90. 
5. 
5. 
0. 



0 0... 
OOf. 

06$ 



[0 05 4] £flt-0» 5 

(a-^iU- 10 0) ^DP. 

[0 0 5 5 ] ^flE0»6 

^Ht7xy + « (miBftJSJW^ * ^ h-hYPB 
-4 3C, ft+WmGTi) *1. 1, 2. 
ppx*>CCl. OS*%-CS»?L/cSyRF*IH»L 
fc. JIS^W:? x J * ^«}fl|C0®»T^W 1 . 63^7^ 
;u a D J: 0 iiWa#f ^ fc B 
[0 05 6] ^/&P17 

^SttWl -Cf#/cS^tt*^'-7JU*P*^^>tC2. 0 20 
^t?gft?U c<D?SSi o 0 gtc^Lr - 
0. 0 7 5 gCOSS^rr -7 5 tyi/^x h+^>> 

[0 0 5 7 ] HJSfll 1 

7 A D (Oil^C ^ P t L /eg, SffiA 
KifflWft. 0 0mm/»(D«a-C?l*±tf. 1 

2 o°cr* i o^FBi/ja!?ft-r^c<bccj;or. 
H&^-^+p^^fcEiirasK^ ^scd^ 

*iS^i*A(D»ffl|-C=i- h ^ntl^7 ^UA4f#/c 0 30 
a-HWilOOnmtio/c. C©? w A©Kffi* 
ViUA (ttSffc¥IJX^7>SH 1 8 3 2 A 

o. 8%(cfiTL/c c */c. s«B5±ffl©aafiiatt« 
ioog, ^xffiiiwso. 5%r*-o/c. 

[0 05 8] jMM2 - 

7^jUAD<Dafficc3P^]ft«^iffli&SfiL/ct*. SffiB 

ffiiacc2 o o-mm/»<D2firgi*±cf. 1 40 
2 o'er 1 o»pjjjQjft-rac.i(cj:or, 7 ^juad© 

^fi^ftB^aMira- v ^nri^7 ^^A*f#/t. 

[0 0 5 9 )3I*SW3 

7 .{ JUAD<DSffii«:ap^&m^iM4teL/cf*. igiKA 

mmc 2 0 0 m m/.»©issr'?i*±if . 1 so 



2 o°c-ci o^Mt^cchtaot, ?^;uad<d 
h*^*-7JU*p*^^>«:flat>ra;*axo. mm<Dfr 

3-H|IJ10 0nmr*-3/c, CCD? JUACDJiffi£ 

0 & i§U<D j89J 7 * l ) Jl/fi S f*(DJKS**# 4 %-€$> 
o/c<z>cc*fu ftSO^to-^KOSSi^iO. 8%(c{fifF 

mtO. 4%T$>*otc 0 
[0 0 6 0 ] ^Sfe#j4 

y JUAD©affitC3P^]ft»iaa«rifiL/cf*, SJKE 

tca«a, sa:cc2 0 omm/»©iisr?i#±tf. 1 

2.0'C-C 1 05>PflftM»"r^C<btcJ;or, ^^;UAD<D 

u/co iai**can<oa- h4^pp*jUA4fflt»"cs;* 

ftn**? * jUA*f#/c. Sfctcc©:? -<;UA*iffiKA 
«tK2 0 0mm/#G»Kr3l*±tf. 1 

2 o*cn o^ifflfinttTSc<btcj:or, ^^juacds 

ffiCCS^^ACOSM^r^- h U/c. JBtO»rRffi©n— h 
fc^-^l^p^^&ja^raSBX 1 ^ *ffi<p-&#' 
Mi#'JxXr^8 5nrafcJ;Ol^A 1 0 5 nm 

<D~m<ommva- bzttx^&y j )\/A%:mtc a c<o 

y -i ^ACDKB*«*7 .f-JUA (ffiSf&WH* 5 i^y > 
S H 1 8 3 2 A P ) CD^ffiCCte 0 ^*>t* T S*tK±t4<D 

o^t>-aa»o. 3%tc<£TL/c 0 R«i»±mrfi!>aB« 

[0 06 1] ^tfeM 5 

7 ^^i/ADflDSfficc^p^stSiaffl^ssL/cK. SffiF 

tca«f*. Sit:cc2 0 0mm/5><Oilfir-5|#±tf. 7 
cc ^ f t y x ^ ->«BS^ £ & rfb/Stfr^M£ =i - h 

snri*S7 -f ^A*ff/c. ^ 6ccc<o^ ^ ^AtsifjK 

1 2 0*CV3 0 ftr£lM?&t&Ctt<cJ:-?X. y a )\,u<b 
h*^--^iU3*-P3*-^^>*fflc^ra*ro»5. Sffio^ 

A^JSfb^ * ^ + ^«}flS8 5 n infc«fcO'tt-&ftA 1 0 5 



(8) 



13 



c©? ^ joAcomm^m^ty -< ;ua (ffigft^* 5 * 

7>SH 1 8 3 2AP) ©«ffi{CftfeO-&to#rSS4l!fi± 

fc. 

[0 06 2] HJ&PJ6 

SiffW:2 0 0mm/^©iitt-C?l#±tf f 7 

GtC»«fiL giSCC 1 0 0 mm/^afirsi* ±«\ 

1 2 0°CT*3 0»Mftnj»rSC <b*Cj:rj-C,. 7 * ;uacd 

1fi£Mtv * ✓ 8 5 n mfc<fctf*«G<DHJ&# - 

1 0 5 nmO—JKDfiJR-Cn- h ^ntC^7 ^ ;WA£ 

X5^?7>SH 1 8 3 2AP) ©*ffi*CB40^to-li-C5 



1#§a¥7 - 1 6 8 0 0 5 
14 

jtffi©BB«fsttwi oo g, ^4xm±.m*o. 4% 

[0 06 3] «S«7 

GtSiM*, 0 0mm/»©iifi-C9l*±tf, 1 

2 o°cr i o^pjttijaricicccfcor. v^juad© 
5 0*cr3 0»wtti«Hy. «ffi©##*&*ca>M«r 

3- h^nrc^-i>7 4 ;UA£f#/c 0 3-HlttlO0n 
/c. 

[0 064 ] mm i 

(It^^^^A (^^7>SH 1 8 3 2AP) £i§®A 
Sfi^C 2 0 0mm/»©ajffi-C9l*±Wfc<D 

7 o'c-c 1 o^raJHtsc <Lcc<£or, 7^^a 

cOMSCcM^ftA 1 0 0 nm(0lg^3- h Lfc- CCD 

? ^ j> acd g a»fitt« 0g, xffl±»« i 5 % r 

[0 06 5 ] 



»^JMm«^7p»^ji|K^wrrL5o#ttfe 

»^JI|»««rP»^jl||KPiRWT1150»i6 



(72)#W* »i2 jCfT 



